S4 S1.0. In Silico experiments. Table S2 . Top 30 hits from the Phase screen ranked according to Phase Screen Score.
Rank Compound Structure
Phase Screen Score Figure S1 . De-novo C-5 library generated manually for follow-up in silico screen. S16   Table S5 . Top 10 ranked ligands and selected others based on Glide Score from the follow-up docking screen of the de-novo C-5 SAR virtual library.
Rank C-5 Substituent Glide Score was observed, as were 3-bond correlations with C-3 (154.7 ppm) and C-5 (164.1 ppm) carbon atoms ( Figure S2 ). A HMBC 3-bond correlation was also observed between the 3-furyl proton and distinctive C-5 (164.1 ppm) carbon atom but not between any other isoxazole carbon atoms.
Together, this is clear evidence for the aldehyde group being at the isoxazole C-4 position and is in agreement with literature precedent. 3 Such correlations were observed in all cases.
Figure S2. HMBC NMR correlations proving regiochemical assignment of bromo-isoxazole 30a
based on NMR analysis of aldehyde analog 39.
To provide further evidence in support of our assignment the 5-furyl isoxazole 38 was prepared via an independent synthetic route (Scheme S1) with good literature precedent for regioselectivity. 4 The NMR characterization data for the products of both synthetic routes matched exactly and thus provided further indication of the correct regiochemical assignment. S18 Scheme S1. Synthesis of isoxazole 38 via two independent routes.
S2.2. Synthesis of indazole 3 and thienopyrrazole 5. Indazole 3 was prepared according to the synthetic route previously described. 2 Thienopyrazole 5 was prepared using the synthetic route described below which was adapted from a literature report. 1 Scheme S2. Synthetic route to thienopyrrazole inverse agonist 5 (Glenmark). S19 S2. . 5-Methyl-2-thiophene carboxaldehyde (8.55 mL, 79.3 mmol, 1.0 eq) was added to stirred and ice-cooled concentrated glacial sulfuric acid (100 mL). The reaction mixture was stirred at 0 ºC for 30 min and then potassium nitrate (8.01 g, 79.3 mmol, 1.0 eq) was carefully added. The reaction mixture was stirred at 0 ºC for 1 h before being quenched by the slow addition of ice water (200 mL). The resulting precipitate was filtered, washed with cold water and dried in vacuo. The crude product was purified by column chromatography, eluting with a gradient of 10-80% CH2Cl2 in heptane to furnish 45 (8.70 g, 64%)
as a light yellow solid. Rf = 0.18 (1:1 n-heptane-CH2Cl2); 1 H-NMR ( S2. 2.2. 2, . Triethylsilane (42.1 mL, 263.7 mmol, 6.0 eq) was added dropwise to a cooled solution of aldehyde 45 (7.55 g, 44.0 mmol, 1.0 eq) in TFA (65 mL) at 0 ˚C. The reaction mixture was stirred at room temperature for 24 h and then at 80 ºC for 6
hours. Subsequently the reaction mixture was cooled to 0 ˚C and neutralized by slow addition to ice cold saturated aqueous NaHCO3 and stirred over 2 h. CH2Cl2 (500 mL) was then added and the mixture was stirred vigorously for 1 h. The organic phase was separated and the aqueous phase was further extracted with CH2Cl2 (2 x 250 mL). The combined organic phase was washed with water (400 mL S2. 2.3. 2, . Tin(II) chloride (24.1 g, 127.2 mmol, 5.0 eq) was added to a cooled solution of nitrothiophene 46 (4.00 g, 25.4 mmol, 1.0 eq) in EtOH (85 mL S2. pyrazol-l-yl)ethanone (48) . Ac2O (5.00 mL, 52.7 mmol, 2.5 eq) was added dropwise to a solution of amine 47 (2.68 g, 21.1 mmol, 1.0 eq) and potassium acetate (3.11 g, 31.7 mmol, 1.5 eq) in toluene (40 mL). The reaction mixture was heated to 80 ˚C before isoamyl nitrite (4.30 mL, 31.7 mmol, 1.5 eq) was added and then stirred at 80 ˚C for 6 h.
The reaction mixture was then cooled to room temperature, diluted with water (100 mL) and extracted with EtOAc (3 x 100 mL). The combined organic phase was washed with water (2 x 300 mL) and brine (300 mL), dried (MgSO4), filtered and concentrated in vacuo to furnish the crude material 48 (5.13 g) that was used immediately. Rf = 0.61 (3:2 n-heptane-EtOAc); 1 S2. pyrazole (49) . Sodium methoxide (22.8 g, 422 mmol, 20.0 eq) was added slowly to a cooled solution of ethanone 48 (21.1 mmol, 1.0 eq) in MeOH (150 mL) at 0 ˚C. The reaction mixture was heated to 60 ºC for 20 mins before iodine (13.4 g, 105 mmol, 5.0 eq) was slowly added. The reaction mixture was stirred at 60 ˚C for 2 h before being cooled to room temperature and quenched by the addition of 10% aqueous Na2S2O3 (150 mL).
MeOH was removed in vacuo and the remaining mixture was extracted with EtOAc (5 x 150 mL).
The combined organic phase was washed with 10% aqueous Na2S2O3 (150 mL S. 2.2.6. (2, (3-iodo-5-methyl-lH-thieno[3,2-c] S2. pyrazol-3-yl]benzoate (51). 4-(Methoxycarbonyl)phenylboronic acid (72.9 mg, 0.404 mmol, 1.9 eq), KOAc (79.5 mg, 0.810 mmol, 4.0 eq) and Pd(dppf)Cl2 (18.8 mg, 0.0257 mmol, 0.1 eq) were added, under an inert atmosphere, to a solution of iodide 50 (118 mg, 0.214 mmol, 1.0 eq) in a de-gassed mixture of dioxane-water (4:1, 2.0 mL). The reaction mixture was heated at 95 ˚C in a sealed tube for 3 h.
The reaction mixture was then cooled to room temperature, diluted with water (50 mL) and extracted with EtOAc (2 x 50 mL). The combined organic phase was washed with brine (50 mL), dried (MgSO4), filtered and concentrated in vacuo. The crude product was purified by column chromatography, eluting with a gradient of 2-10% EtOAc in n-heptane) to furnish 51 ( 
